A study on improving lean manufacturing processes using
Production One for SAP® Business One.

This white paper presents a method of how a manufacturer can implement SAP Business One
with the extended functionality of Navigator's manufacturing tool set, Production One. It
demonstrates how a company can turn out high-quality products through adopting lean
manufacturing principles. As an organization adopts these lean principles, products are
produced in lower volumes, and brought to market faster than their mass producing competitors.
A lean establishment typically makes twice as much product with better quality, and at half the
cost. They also utilize a fraction of the labor and space, and only stock a small percentage of
the normal work-in-process inventory consumed by their beefier counterparts. Lean
manufacturers are more effectual and successful because they operate with lower costs and
zero waste, while still meeting customer demand.

The company represented is a composite of several manufacturers we have worked with,
representing methods acquired through our experience in the field. For this paper, our
customer is referred to as Instrument Manufacturers, Inc. (IMI), a make-to-order manufacturer,
who not only produces several chemical products, but also capital equipment items as well.

Before implementing the solution, IMI's cost for manufacturing was high and although their
warehouse was large, space was a premium due to WIP inventory. They were also spending a
lot in overtime to keep up with growing demand in order to complete jobs on time. They knew
they required more visibility on the production floor and needed to streamline their purchasing
processes. Jobs were frequently delayed waiting on deliveries and then once in stock, tracking
products down. This paper demonstrates how by improving their purchasing and warehousing
efficiencies and by managing using a lean process paradigm that they improved profitability by
38%. This discussion not only demonstrates significant results, but also provides manufacturers
with a proven procedure to obtain similar results.

To further illustrate how IMlI was not alone in realizing a need to change, an April 2009
Aberdeen Group research study cited supply chain planning and manufacturing operations as
being the top two strategic actions most manufacturers saw as reasons to implement lean
manufacturing principles. By embracing these principles, companies recognized they would be
more successful and profitable. This white paper illustrates how with the right tools, achieving
savings of 30-40% in manufacturing costs, while maintaining or increasing customer service
levels is attainable and even expected.



In the typical manufacturing plant, there is a difference between value creating tasks, incidental
work and and pure waste activities. Value creating tasks include those that directly affect
producing the finished good. Whether someone is working on the design, at the machine or
going through quality assurance tests, they are all performing value-creating tasks that are
essential for a successful production operation. These should encompass nearly all the effort,
but unfortunately, in most companies the opposite is true. Incidental work includes secondary
processes performed in running a manufacturing business. Many of these fulfill administrative
requirements. They include filling out documentation such as which parts are used in
production or determining placement of WIP items on the shop floor. The incidental work can
then be contrasted to pure waste activities that could be eliminated with more efficient
processes. Such activities include over production of products that exceed the demand, waiting
for approvals or materials, double entry of data into various software programs or triple handling
of the same materials.

Unfortunately, most employees in a manufacturing environment spend nearly half of their time
on wasteful activities. Most companies would not tolerate workers spending half of their time
chatting at the water cooler, but they don’t think twice about the excess time expended on
wasteful tasks. While employees may look busy, their time could be spent more efficiently if
processes were streamlined or eliminated.

Lean Advisors Inc.,
- performed a study that
demonstrated that workers
spend an astounding 47% of

- their time on wasteful tasks.
] They further discovered that
- 41% of activities performed

were incidental in nature.
But surprisingly enough only
12% of work being performed
in a typical manufacturing
plant was on value creating
tasks that would help them
obtain a healthier bottom line.

“In a typical company, the greatest percentage of ti me is spent on tasks that are pure waste.”
(Source: Lean Advisors Inc )

This white paper is intended to bridge that gap and show which processes are needed to realize
significant improvements in productivity. It also addresses what roles are needed and how to
stress accountability. Even though benefits of lean manufacturing may be sound from a return
on investment (R.O.l) perspective, understanding the real issues and how the process changes
by implementing the new tools are the keys to a successful transformation. The following
shows how waste can be eliminated and replaced by value creating tasks. Within six months,
IMI was able to reduce waste in their firm by 45%. At the same time, they replaced those with a
number of value creating tasks. This was a measurable because, following their first full year of
implementation, their profitability increased 38%.
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1. Overproduction:

In the manufacturing realm there are many
types of waste. Types of waste may be
limitless, but for this paper on Lean
manufacturing, seven strategic areas are
outlined. With their elimination, a company will
realize higher dividends in terms of company
profitability and departmental efficiency.

producing ahead of demand. Examples of this include supplying the

consumer process with more than is needed, sooner than it is needed or faster than it is

needed. It also includes, manufacturing more than the optimal inventory levels require.
2. Inventory: all components, WIP and finished product not being processed. Examples

include too many raw materials in stock or in work in process and an over abundance of

finished goods.
3. Transportation:

moving products that are not required to perform processing. Examples

include double or triple handling, moving in and out of staging areas, storage areas and
warehouses, ill-planned layouts, long distances, poor housekeeping.

4. Motion:

people/equipment moving/walking more than is needed.

Examples include

Walking without working, searching for tools, materials or information, reaching, re-
grasping, bending, excess motion due to poor housekeeping, moving work from one

fixture or position to another.

5. Waiting: waiting for the next production step. Examples include watching machines run
or cycle, waiting for instructions, parts, tools, information, approvals or decisions, waiting
for the next operation and waiting for a machine to be set up or cleaned before initiating

the next process.

6. Over Processing: due to poor tool or product design creating activity. Examples include
repair or rework steps, extra setup steps, converting information in one form to another,
and over specification of the process engineers. This is especially wasteful when done
manually and when measuring the wrong things. On the production floor, examples of
waste include converting manual processes to a planning system output to a schedule

that can be used by the lean factory.

7. Defects: the effort involved in inspecting for and fixing defects. [9] Improve Quality —
less errors, less rework Defective or scrap materials, out-of-statistical control processes,
low yield, incorrect schedules, engineering documents, information.



Inventory creates waste for the manufacturer. It requires space to store, time to sort and
organize. Warehouse space expends capital whether purchasing it, or leasing it. Inventory
movement and tracking (logging) each have waste built into the process. Overproduction
compounds it, creating more items to be stocked. To eliminate overproduction in a make to
order environment, IMI needed to answer
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items that they stocked and put on the
forecast to run in the MRP/DRP Wizard.

The velocity report also revealed which items were rarely used. These items were then only
purchased after the order was created. For these items, IMI items used the material planning
form associated with each production order as seen below.

Material Planning Form

Production Crder: B9 Order Date:  9/15/2009 Crue Drate: 117172009
PdC Line Ttems:

Seq Type IssueMthd Item Drescription Wiarehouse Direct LIOM  GbyRegd Order Gy InStack, OnCrder Carnmitted Aol
|10 Buy Manual = LM4029MC Memory Chip 01 x| ea E0.00 E0.000 1,112,000 E0.000 150,000 1,013.00
|0 Buy  Manual ¢ LM4029PD  Lexmark 4029 S00sheet paper drawer o1 &} ea 25.00 25.000 1,270,000 40,000 F6.000 1,234.00
|10 Buy Manual oF LM40295E  Lexmark 4029 Syster Board o1 &} ea 25.00 25.000 350,000 40,000 FE.000 214,00
10 Make Manual ¢ LM4029PS  Lexmark 4029 Power Supply 01 i 2a 25.00 25,000 11,000 0,000 FE.000 -6E.00
|10 Buy Manual ¢ LM4029PH  Lexmark 4029 Printer Head o1 &} ea 25.00 25.000 0.000 45,000 FE.000 -31.00
o Make Manual oF LM40295C  LexMark 4029 SubContacted Assembly o1 b EA 25.00 25.000 0.000 20,000 FE.000 -46.00
|10 Buy Manual ¢ H120141552  Diode, 1M485E 200% Low Leak., Axial o1 &} EA 25.00 25.000 11.000 20,000 86,000 -45.00
|0 Buy Manual o H120141517  Diode, 1M4690 564 LOW Current o1 &} EA 25.00 25.000 11.000 20,000 86,000 -45.00
|10 Buy Manual o H120137997  Cap, 47/560F 254 Tant € DHOL o1 &} EA 25.00 25.000 11.000 20,000 86,000 -45.00
_ |0 Buy Tanual = H120137854  Diode, Ultra Low Leakage, DO-35 Package 01 ] EA 2500 25,000 11,000 30,000 &6.000 -45.00

KR |
Make Direct | Make Stack Euy Direct | Buy Stock

K

The planning form allowed them to see what was in stock and what was available. It also
showed who the preferred vendor was so that they could eliminate wasteful tasks and create a
PO on the spot for all the items needed from each of their suppliers. For those items, IMI
created a forecast to ensure they had sufficient inventory on hand, so to keep up with demand
without slowing down turnaround times.



! n # L1

Since having a solid foundation of basic stock requirements is mandatory in developing a
plausible forecast, this was IMI's first responsibility. They had not been on Business One before
so they had no history already built into the system. Yet they still needed history from their
legacy system as well. Thus, they were able to import six years of history into the system to get
a better view of what was happening with the items they manufactured and consumed.

In looking at the items’ history, they discovered that some component items were being
consistently consumed while others had a spotty consumption rate. For those that had a spotty
rate of consumption, they decided against stocking a product if the lead time made doing so too
risky. For those spottily consumed items with long lead times, such as those being imported,
they also added to the forecast so that the tools could give optimal stocking levels to keep up
with demand but not wasting capital on purchasing too much. For these items, the “Gain/Loss
%" forecast was utilized. This averaged the demand for those items and automatically
determined whether the quantities were increasing or decreasing to derive the percentage
change. This method capped the percentage change (gain or loss) to no more than (one-
hundred) 100% fluctuation. This prevented skewing the current forecast for years of substantial
increases or decreases in the percentage change between periods.

For the consumed items that seemed to have a demand each month they used the Year over
Year forecasting method. This method also applied a standard deviation to the usage history
for each month in the comparison. It averaged the usage for each month independently for the
past six years to derive the forecast based on that. Had they had ten years of history, they
could have gone back that far as well.
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Once the forecasts were in place, the MRP/DRP Wizard  automatically determined the
safety stock levels, the reorder point and the orde r up-to levels. Service levels were also
determined according to the velocity of each manufa ctured item with their component
parts.

DRP Wizard - DRP-Li4029
e ‘ a hooze or define a new forecast
\b ry | Uzing the Forecast, calculate the optimized stock levels For each item
h

- “.
Forecast P DRP-LMA025-WHS01 ¥ [ 2dd mulitple forecasts
Resulls Srder Intarval - Service Level

@) Crders anly el e el Tt - Manual Lead Time
O aLL

Item Mo, Item Description Forecast Warehouse Basic Stock  Order Interval Days Lead Time  Service Lul - Safety Stack ROP  OUL
’_LMMDUWH Lexmark 4000 Series Component Kit DRP-LMA0Z3-WHS01 01 102 Monthhy 20 n 100% 77 112 220
[ imazaec Lexmark 4028 AC Adaptor DRP-LM4023-WHS01 01 128 Manthhy E 100% 91 154 230
[ LM4028ACPC  Lewmnark 4020 AC Power Supply DRP-LIM4029-WHS01 01 127 Manthhy E 100% a1 273 404
[ Lma02s Lexrnark 4029 Printer DRP-LIM4029-W/HS01 01 108 Manthhy 30 3 100% 109 216 323
[ LM4023ACA  Lexmark 4029 AC Adaptar DRP-LIM4029-W/HS01 01 108 Manthhy 30 60 100% 73 292 393
| LM40238PCD  Lexmark 4023 AC Power Cord DRP-LIM4023-WHS01 01 108 Manthhy 30 30 100% 78 185 292
[ tmaozame memory Chip DRP-LMA4023-WHS01 01 108 Manthhy 0 10 100% &3 722 229
FLM‘WHPD Lexrnark 4029 S00sheet paper drawer  DRP-LMA023-WHS01 01 102 Monthhy 20 20 100% 78 125 292
FLMWHPH Lexmark 4029 Printer Head DRP-LMA023-WHS01 01 1 Monthhy 20 1 100% 1 1 2
FLMME?PS Lexmark 4029 Power Supply DRP-LMA0Z3-WHS01 01 112 Monthhy 20 20 100% 114 225 236
’_LMMESSB Lexmark 4029 Systern Board DRP-LMA0Z3-WHS01 01 112 Monthhy 20 20 100% 85 201 217
|
_

Select all Optirize Levels Save Scenatio

Cancel = Back et = Eun

A service level of 100% was use for the core product lines being carried. The following gives
the definitions and the calculations used:

» Safety Stock: Also known as the minimum quantity needed to be on hand in order to
make sure that there is always enough stock to keep up with demand no matter what.
Safety stock gives a cushion in case there is an unexpected event (i.e. trucker strike, or an
act of God such as an earthquake or hurricane) that could stop the shipment of inventory
into a company’s receiving dock.

Calculation to determine Safety Stock:

* Service Level: Relates to having enough stock on hand to fulfill demand. At a 100%
service level, there should be enough inventory on hand to fulfill demand 100% of the time.
Thus, this is tied to the order fill rate. To be at a 100% service level, then the quantity
shipped would equal the amount of the quantity ordered.

> Quantity Shipped

Order Fill Rate =
> Quantity Ordered

= 100%

At a 90% service level, the quantity of safety stock goes down as well as the ROP and OUL.
This means that 10% of the time there may not be enough stock to fulfill orders. On each
forecast, different service levels could be applied to each item thereon. This is a
management call about which items should always be stocked to meet demand and which
don’t need to be in stock every time to meet demand.



* Reorder Point (ROP): The level at which inventory should be ordered so that there is
enough inventory to keep up with demand. If levels fall below this, then it is likely that there
would be shortages and lost sales by not having it on hand.

Calculation to determine the ROP:

Qty Reorder
Consumed Standard Point

during Deviation

Lead Time (ROP)

Standard Deviation (spread of the distribution of n umbers)
Calculation:

Determine the mean (average) of a set of numbers taken from

the forecast.

Determine the difference of each number and the mean

Square each difference

Calculate the average of the squares

Calculate the square root of the average

* Order-Up-To Level (OUL): The maximum level of inventory needed to be stocked. If
inventory levels go above it, then wasted capital is likely being expended, and it violates the
rules of lean distribution and manufacturing.

Calculation to determine the OUL:

Qty
Consumed OrderUp-to

Oty
Qty in Sofety Consumed
during Drder Level{OUL)

inte rval

Stock during Lead
Time

Once IMI went through the DRP\MRP wizard, they were able to run the order recommendation
report. The report determined if they should purchase new parts, create new production orders
or do inventory transfers on items to make sure they kept up with demand.

DRP Order Recommendation

Creste  Crder Type Ttern Murnber Ttern Diescription Guuantity Status Safety Stack ROP OLL UsM  Wermder Code  Mendar Marme
[ Purchase GOrder  + S LM402BACPC  Lexrnsrk 4028 AC Power Supply 173,000 Recrder a1 273 404 = V10000 Actne Assocists[=]
[1  Production Order  ~ o LMa023 Lexmark 4023 Printar 236.000 Balow Safety 109 216 323 es o VE0OO0  Lumarx =
[ Troentory Transfer — Sp LM4029APCD  Lexrark 4029 AC Power Cord 146,000 Recrder 78 185 292 es O WFOOO0  SMD Techrolo| |
[]  Purchase Order ¥ Sp LM4023MC Memory Chip 146,000 Racrdar a3 722 829 es = VIO Far Eagt Impor
[1  Production Order  ~ = LM4029PS Lexrnark 4029 Power Supphy 325,000 Below Gafety | 114 225 336 es O YFOOO0  SMD Techrolo
[ Purchase Order  ~ o LM40235E Lexmark 4023 System Board 167,000 Racrdar 35 201 317 es o V0000 CTI Computer:
[Kaj[cal] | 1«1
ej | ik | | cancel Save Recommedation

Incorporating these changes dramatically reduced and/or eliminated overproduction and excess
inventory.



Due to risks involved in moving the product, transportation can cause waste. Besides, creating a
waste through movement delay, each time an item moves, there is a risk of damage and/or loss.
This creates potential quality problems with the product. Therefore measures must be made to
assure that excess travel does not negatively impact the product. Also manufacturing
processes need to be established to reduce unneeded motion, and unnecessary processing
steps.

£ Data Collection BISIEd) M1 had been collecting pointless data and

spending an excessive amount of time and
w Production Receive | | & PO Receive resources on entering data into three
incompatible legacy systems. This led to errors
4m  Production Issue &l Order Pick and defective data, from which product and

production decisions were made.
€D Production Floor = Inwentory Lookup To rectify the problem, they implemented Data
Collect One. With this they had a single entry
£ Kanban Receive & Pick Pack Manager point of collecting production floor data.
: 1 | Workers began to scan in their badges and
izl SEip @ warshouse | entered in the quantities of products being
- manufactured. Because the amount of time in
b REgwlthiEneger | oy AdmsiEion running the process on a particular operation
A Logft was _fixed, th(_a program automatically calculated

the time required.

IMI also installed several data collect workstations on the floor. Having all the needed
administration tools in close proximity eliminated unneeded steps. In addition, due to the
number of workstations around, they were able to eliminate the need for production floor
travelers. This drastically reduced the time it took to print out and disseminate the work
instructions. With the instructions on a nearby computer monitor, it also reduced and/or
eliminated wasted costs in ink and paper.

In the quest to eliminate excess motion, a value creating task was introduced in the form of
adding routing steps into the production process. This allowed workers to work in an intelligent
sequence in order to make sure that “Process A” was at least partially completed before moving
onto “Process B”. The sequences naturally helped designate specific work areas for each
process, eliminating travel time between processes. Surprisingly enough, this also helped to
eliminate some of the quality control problems they had had in the past.



Waiting is a common problem in every phase of the design, production and distribution cycle. At
IMI, employees had spent an excessive amount of time waiting for approvals, materials, and for
peers to become available for meetings. They also spent an inordinate amount of time waiting
for the right information, and test results. By creating a flow process, using a synchronous
method instead of sequential, the waiting time for a completed product was significantly
reduced.

Gantt View (a3 last saved) | Grid View
Operations | Altemate Paths | Successor M.0.s

SuccessarDescription 7« UsageQtyPerCycle X7~ MaxDelayHrs X7+ TransferHrs X 7~ OverlapType 7~ OwerapTransferHis X7~ OverapPercentComplete X 7 - f

aint 1.00 256.204.778.80 0.00 Percent Com s | 256,204,772.80 50
ESTIMNG 1.00 266,204.778.80 0.00 Percent Com s | 256,204,772.80 50
ESTIMNG 1.00 256,204.778.80 0.00 Percent Com s | 256,204,778.80 5
ESTING 1.00 256,204,778.80 0.00 | 256.204,775.80 100
HIFFING 1.00 256.204,778.80 0.00 Mo Overlap 256.204,778.80 100
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One synchronous method introduced was within the scheduling process. When and wherever
that was possible, instead of waiting for one process to be completed before going onto the next
step, the system was set up to allow the second operation to begin after a certain percentage of
the first was completed. Another modification applied to scheduling was to set up the planning
module so that similar jobs could be scheduled contiguously. This drastically reduced and/or
eliminated wait time in setting up or breaking down the machines.



At IMI they were also having problems with waiting on materials to arrive and waiting on
production orders being held up by their outsourcing companies. They wanted to see if they
could have better visibility to help them remain on top of the problem. They created a few
dashboard views so that they could stay on top of all the production orders waiting on outside
services. They also had another view to see which production orders were still waiting on
materials in order to be completed. This also linked in with the scheduler so that only
operations that had everything in stock could be scheduled for that day’s production. By
increasing visibility, there were no surprises, and they could therefore plan and follow up
accordingly.
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Rework is another word for waste as products with quality defects do not reach the customer on
time or if at all. By the time inferior or defective products reached the customer, capital and time
were expended in hopes of reclaiming some of the value lost by the poor product. This results in
loss of replacement and potentially, client loss.

With IMI, they found defective products at times, which resulted in product development
processes, outsourcing processes, manufacturing processes, and product distribution
processes. Of course defects resulting from any stage of the cycle are wasteful and do not
meet the intended value for the customer.

To combat this, IMI's engineers created rules-based configurable items that were thoroughly
tested to ensure that if one item was selected, only approved items could be selected with it. So
for example, if a certain sized door was needed, only specific parts could be used with it. With
this method the customer’'s requests could be interpreted properly without worrying about
disparate parts being used on the configuration. Now they can make sure that the customer’s
needs are met so that there is no waste attributed to poor customer expectation. This prevents
the scenario of the manufacturer expending a considerable amount of time and resources to
produce a product that the customers will not purchase.
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IMI was able to apply the principles and tools for improving their company to work lean. They
were able to reduce carrying costs by 10% and to decrease the amount of inventory being
stocked by 30%. They can attribute these savings directly to implementing inventory
optimization, an extended functionality of Business One.

They also discovered that they could cut down the amount of overtime by 30%. With lean
production planning processes, they no longer lost production orders in the shuffle. Using
optimization rules, all jobs were scheduled to maximize the plan. Over their first year of
implementation, they saved an average of $2500 a month in limiting overtime. That added an
extra $30,000 a year to their bottom line.

Before optimizing their schedules, they had machines off-line 25% of the time. Through adding
in optimization rules for getting like-jobs to run contiguously, they discovered that they could
eliminate waiting and waste considerably so that their machines are now only off-line about 7%
of the time. Yet with this improvement, they raised shop floor productivity by 150%. These
could be attributed to the advanced planning capabilities found as extended functionality to SAP
Business One.

With enhanced productivity, they increased their average gross margin on their jobs by 22%.
So after adopting lean manufacturing processes through SAP Business One, with its extended
manufacturing functionality, they expressed that they could not afford to ever go back.



